Passiflora incarnata · Nervous restlessness · Resilience · Quality of life · Non-interventional study Summary Background: The passion flower dried ethanolic extract investigated in this non-interventional study has well-documented calmative effects and good tolerability. We investigated the effects of this extract on the stress resistance (resilience) and quality of life (QoL) of patients suffering from nervous restlessness. The addiction potential of the drug and the course of symptoms were also evaluated. Methods: Adult patients aged ≤ 95 years with the diagnosis 'nervous restlessness' were treated for 12 weeks with a dried ethanolic extract of passion flower (Passiflora incarnata L.). Standardized questionnaires were used to evaluate the resilience (RS-13), QoL (EQ-5D including EQ-VAS), and the addiction potential (BDEPQ). Results: After 12 weeks of treatment, significant (p < 0.001) improvements were measured in the patients' resilience (RS-13: from 52.1 to 67.7 points) and QoL (EQ-VAS: from 47.9 to 75.0 points). Also, the mean BDEPQ score was significantly (p < 0.001) reduced (from 23.0 to 19.3 points). The mean values of all accompanying symptoms (inner restlessness, sleep disturbance, exhaustion, fear, lack of concentration, transpiration, nausea, trembling, and palpitation) improved significantly (p < 0.001). Tolerability of treatment was rated as 'very good' or 'good' by the majority of the patients. Three cases of mild adverse events (tiredness) were reported. Conclusion: The passion flower extract investigated in the present study appears to be effective in improving resilience and QoL in patients suffering from nervous restlessness and is well tolerated.
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Background:
The passion flower dried ethanolic extract investigated in this non-interventional study has well-documented calmative effects and good tolerability. We investigated the effects of this extract on the stress resistance (resilience) and quality of life (QoL) of patients suffering from nervous restlessness. The addiction potential of the drug and the course of symptoms were also evaluated. Methods: Adult patients aged ≤ 95 years with the diagnosis 'nervous restlessness' were treated for 12 weeks with a dried ethanolic extract of passion flower (Passiflora incarnata L.). Standardized questionnaires were used to evaluate the resilience (RS-13), QoL (EQ-5D including EQ-VAS), and the addiction potential (BDEPQ). Results: After 12 weeks of treatment, significant (p < 0.001) improvements were measured in the patients' resilience (RS-13: from 52.1 to 67.7 points) and QoL (EQ-VAS: from 47.9 to 75.0 points). Also, the mean BDEPQ score was significantly (p < 0.001) reduced (from 23.0 to 19.3 points). The mean values of all accompanying symptoms (inner restlessness, sleep disturbance, exhaustion, fear, lack of concentration, transpiration, nausea, trembling, and palpitation) improved significantly (p < 0.001). Tolerability of treatment was rated as 'very good' or 'good' by the majority of the patients. Three cases of mild adverse events (tiredness) were reported. Conclusion: The passion flower extract investigated in the present study appears to be effective in improving resilience and QoL in patients suffering from nervous restlessness and is well tolerated.
Introduction
Nervous restlessness (International Classification of Diseases 10 (ICD-10) code R45.1) is a frequent impairment of well-being. According to the German Federal Health Report 2015, the prevalence of the diagnosis has more than doubled between 2000 and 2014 based on inpatient records. The most prominent symptom, inner restlessness, occurs in 41.3% of all patients in primary medical care [1] . Persistent nervous restlessness impairs cognitive functions, such as decision-making, and disturbs normal activities of daily life. Patients also describe physical symptoms such as sleeping problems, nausea, or palpitations. Furthermore, they perceive chronic physical or mental stress, exhaustion, grief, fear, and lack of concentration.
Pharmacological treatment options for nervous restlessness are various, ranging from the use of homeopathic and herbal remedies up to the prescription of synthetic drugs, such as benzodiazepines. However, as benzodiazepines display a high addiction potential, they are contraindicated for long-term therapy [2] . Dried extracts of passion flower (Passiflora incarnata L.) constitute a phytotherapeutic alternative. Passion flower has a long, worldwide tradition as medicinal plant [3] and is used for the treatment of nervousness, anxiety, hysteria, and neurasthenia, but also for mild infections, dyspepsia, and deworming. In current recommendations for use, its mild sedative and anxiolytic effects are prioritized (for an overview, see [4] ). The monograph of the Committee on Herbal Medicinal Products (HMPC) indicates its traditional use for the relief of mild symptoms of mental stress and the treatment of sleep disorders [5] .
In vitro studies on the effects of a dried extract of P. incarnata revealed a modulation of the gamma-aminobutyric acid (GABA) neurotransmission system as its possible mechanism of action. This includes inhibition of synaptic reuptake of GABA as well as binding at the GABA A (ionotropic) and GABA B (metabotropic) receptors [6, 7] . Experimental data suggest that binding to the GABA site of the GABA A receptor is likely to contribute to the pharmacological effect of the P. incarnata extract. In contrast, the benzodiazepine site and the ethanol site of the GABA A receptor were not affected by the extract. These data suggest a low addiction potential and are consistent with data showing passion flower extracts to be effective in treating opioid withdrawal symptoms, such as sleep disorders and anxiety [8] [9] [10] . However, a systematic investigation confirming the low addiction potential of passion flower after long-term treatment (for more than 6 weeks) is lacking.
The dried ethanolic extract used in the present study is approved for the treatment of nervous restlessness. Its pharmacological effects have already been demonstrated in 2 randomized, placebo-controlled clinical trials with neurophysiological outcomes [11, 12] . In the first study, significant changes in the electroencephalography (EEG) profile indicative of calming and relaxing effects were observed in healthy volunteers after verum intake, without any cognition-attenuating side effects [11] . In the second study, the calmative effect of the extract was confirmed in subjects suffering from examination anxiety [12] .
The primary aim of this non-interventional study was to investigate the effect of a dried ethanolic extract of passion flower (Pascoflair ® ) on the stress resistance (resilience) and quality of life (QoL) of patients suffering from nervous restlessness. In addition, the addiction potential of the extract after long-term treatment and the general course of symptoms were evaluated.
Material and Methods
Study Design
The multicenter, prospective non-interventional study was conducted according to § 4 (23) sentence 3 and § 67 (6) of the German Medicines Act (Arzneimittelgesetz (AMG)). The concept and design of the study, as well as its ethical validity and performance, are based on the current recommendations of the German Bundesinstitut für Arzneimittel und Medizinprodukte (BfArM, German Federal Institute for Drugs and Medical Devices) and are in accordance with the Declaration of Helsinki and Good Clinical Practice. The study was registered at ClinicalTrials.gov (trial registration number: NCT 02651922).
Before the start of this study, the involved physicians received a briefing on the observational plan, the ethical, legal, and scientific basis of this non-interventional study, the treatment allocation procedure, and the treatment schedule, as described in the study protocol. Data were collected using 3 standardized questionnaires and were each completed on 3 occasions: before treatment (visit 1, baseline), after approximately 4 weeks of treatment (visit 2), after approximately 12 weeks of treatment (visit 3) ( Sociodemographic data (sex, age, current professional situation, marital status, insurance) X --Psychosocial stress factors X --Duration of symptoms and previous therapy due to inclusion diagnosis/ Effectiveness and tolerability of previous therapy due to inclusion diagnosis X --Concomitant non-drug and drug therapies due to inclusion diagnosis -X X Patient questionnaire on resilience: RS-13 X X X Patient questionnaire on QoL: EQ-5D including EQ-VAS X X X Patient questionnaire on drug dependence: BDEPQ -X X Common symptoms of nervous restlessness X X X Effectiveness, tolerability of study medication, and compliance -X X Drug changes (dosage, newly prescribed, withdrawn) -X X Adverse reactions -X X QoL = Quality of life; EQ = EuroQol; VAS = visual analog scale; BDEPQ = benzodiazepine dependence questionnaire. Participants Enrollment of the participants followed the recommendations of the BfArM [13] : The attending physician selected the patients for participation in the study after first deciding on the appropriate treatment for each patient. Entry into the study was complete when the informed written consent and a data privacy policy statement had been signed by the patient. All participants received information about possible unwanted side effects and the possibility to cancel participation at any time without any negative impact on the treatment. The identity of each patient was disguised via a pseudonymization procedure (patient identification numbers were determined).
Inclusion criteria were: previous diagnosis by a physician of nervous restlessness, age ≥ 18 years, signed informed consent to study participation. Exclusion criteria were: current drug or alcohol addiction, pregnancy or breastfeeding, hypersensitivity to passion flower extract or to other components of the medication, intake of benzodiazepines during the observational study period.
All patients were treated with a standardized extract of passion flower (Pascoflair ® ) in accordance with the prescription information leaflet. Each coated tablet contained 425 mg of the dried extract from passion flower herb (P. incarnata L.) (drug/extract ratio 5: 1 to 7: 1, extraction solvent: ethanol 50 vol-%). The individual dosages used in this study were decided by the respective physicians.
Variables Studied and Statistical Methods
An overview of the documented aspects is given in table 1. -The patient's resilience was measured using the patient questionnaire, RS-13 [14, 15] , which applies a reliance scale ranging from 13 (lowest stress resistance) to 91 (highest stress resistance). The statistical significance of any changes in the mean score was calculated using the Friedman test and subsequently using the Wilcoxon 2-sample tests, in cases of significant changes. For multiple comparisons, the alpha level was adjusted to 1.6% after applying a Bonferroni correction. -The patient's QoL was determined using the EuroQol Group patient questionnaire, EQ-5D [16] [17] [18] , in combination with a visual analog scale (EQ-VAS). The EQ-5D assesses 5 aspects of QoL: mobility, self-care, usual activity, pain/discomfort, and anxiety/depression. An EQ-5D profile score of 0 points represents the worst QoL (death), while 1 point stands for full health. Data analysis was performed according to the EuroQol manual. The EQ-VAS ranges from 0 (worst QoL) to 100 (best QoL). The data were then tested for differences using the Friedman test with subsequent Wilcoxon post-hoc tests in case of significance between group results. -The addiction potential of the study medication was assessed using the benzodiazepine dependence questionnaire (BDEPQ) [19, 20] . This internationally recognized patient questionnaire was designed to measure the dependence on benzodiazepine tranquilizers, sedatives, and hypnotics. High scores indicate greater risk of future withdrawal symptoms if medication is continued and increased risk of dependency. Accordingly, a BDEPQ score of 0 points represents no dependency while the maximum of 85 points indicates severe dependency. Each item is rated on a 4-point Likert scale referring to experiences within the last month. The presence of a normal distribution was checked using the KolmogorovSmirnov test. Differences between visits 2 and 3 were analyzed by the paired t-test. -Severity of common symptoms (inner restlessness, sleep disturbance, exhaustion, fear, lack of concentration, transpiration, nausea, trembling, and palpitation) was assessed by the physician and evaluated by means of a numeric rating scale (NRS) (10-point NRS: 0 = no symptoms, 10 = very severe symptoms). A patient was defined as 'affected' if a symptom was rated with a score ≥ 1 point on the NRS at the start of the study. For patients who left the study prior to visit 3, the last value obtained during treatment (visit 2 after 1 week) (if available) was used for analysis. Missing data were imputed with the last available observation (according to the 'last observation carried forward' (LOCF) method). Changes from baseline were analyzed by means of the 2-sided 1-sample t-test.
-Effectiveness and tolerability of the study medication and patient compliance were documented via a 5-point Likert scale (very good, good, satisfactory, bad, very bad) at visits 2 and 3. These data were not analyzed by explorative statistics. All data were checked for plausibility, recorded and then analyzed with 
Results
From September 2014 to June 2015, 22 physicians from Germany recruited 156 patients. 2 patients were excluded completely from the analysis because they met the exclusion criterion 'additional intake of benzodiazepines'. Therefore, the overall study population at the time point of visit 1 consisted of 154 patients. Six patients discontinued the study after visit 1 (documented at visit 2), and another 4 patients, after visit 2 (documented at visit 3). Multi- ple answers were given concerning the reasons for these study drop-outs: patient's request (5 patients), adverse reaction (2 patients), or lack of expected efficacy (5 patients). After the planned observation period of 12 weeks, 5 patients discontinued the therapy. However, as these patients had complete documentation of all 3 visits, they were not counted as 'drop-outs'.
Sociodemographic Data and Patient History Data
The sociodemographic data of the 154 patients are summarized in table 2. More female (75.2%) than male patients (24.8%) participated in this study. The mean age was 47.9 years, with a maximum of 95 years of age. Most patients (83.8%) had state insurance; the others (16.2%) had private insurance. The majority (60.3%) of the patients was married; 23.8% were single and 11.3% divorced. Overall, 25.3% of the participants had at least 1 child aged 0-17 years. At baseline, 62.3% of the patients were employed. The non-employed patients (37.7%) were retired, housewife/-husband, unemployed, students, or apprentices. The majority of the patients (77.6%) reported psychosocial stress factors (multiple answers were possible), such as marital problems (33.1%), high workload (31.4%), financial problems (25.4%), problems at work (25.4%), a double burden of job and children (19.5%), care of or coping with ailing dependents (9.3%).
The inclusion diagnosis of nervous restlessness (ICD-10 code: R45.1 restlessness and agitation) was established at, on average, 2.7 years (range: 0 to > 35 years) prior to the study, with most patients (75%) having had their diagnosis established at ≤ 2.1 years prior to the study. Treatment of nervous restlessness began, on average, 1.4 years (range: 0 to > 24 years) prior to the study. Previous medical treatment was documented for 48 out of 154 patients. Benzodiazepines and antidepressants (such as selective serotonin reuptake inhibitors) were the most frequent medicines used to treat nervous restlessness (46.8%), followed by herbal drugs (such as Hypericum preparations) (34.0%) and homeopathic agents (12.8%). The reasons for treatment change (multiple answers were allowed) were lack of effect of previous medication (59.1%), patient's request (36.4%), adverse drug reaction (22.7%), or drug dependence (6.8%).
The average daily dosage of the study medication was 2.4 tablets per day and the most frequent dosage was 1 tablet 3 times per day, both of which were in accordance with the recommendations in the prescription information leaflet. A change in the dose of the study medication was documented for 6 patients at visit 2 and for 13 patients at visit 3.
Resilience
Using the RS-13 questionnaire, the mean resilience score increased during treatment: 52.1 (95% confidence interval (CI) 49.6-54.6) (visit 1), 61.9 (95% CI 59.6-64.2) (visit 2), 67.7 (95% CI 65.3-70.2) (visit 3). All changes were significant (Friedman test, p < 0.001; Wilcoxon 2-sample post-hoc tests, p < 0.001 for all comparisons).
Quality of Life
A significant increase in QoL from visit to visit was measurable by a significantly improved EQ-5D profile and EQ-VAS scores (Friedman test, p < 0.001; Wilcoxon 2-sample post-hoc tests, p < 0.001 for all comparisons). The mean EQ-5D profile score increased from 0.82 (95% CI 0.79-0.85) (visit 1) to 0.90 (95% CI The Kolmogorov-Smirnoff test performed prior to the analyses showed that the data were not normally distributed at all visits.
Risk of Drug Dependence
The mean BDEPQ score was 23.0 (95% CI 21.4-24.6) points, after 4 weeks of treatment (visit 2), and decreased significantly by 3.6 points (t-test for paired samples, t = 7.31, df = 133, p < 0.001) to 19.3 (95% CI 17.5-21.1) points after 12 weeks of treatment (visit 3).
Course of Symptoms
A broad spectrum of psychological and physical symptoms were observed in the patients (n = 154 patients = 100%) (multiple answers were allowed): inner restlessness (99.4%), sleep disturbance (96.8%), exhaustion (98.1%), fear (92.9%), lack of concentration (94.8%), transpiration (79.2%), nausea (61.0%), trembling (70.8%), and palpitation (89.0%). In single cases, further symptoms such as pain, diarrhea, or tension were reported. A significant reduction in mean symptom intensity was measured from visit to visit for all symptoms (t-test for paired samples, p < 0.001 for all symptoms and visits) (fig. 1a) . The NRS analysis showed an improvement in 84.3% of the patients reporting 'trembling' and in 93.8% reporting 'inner restlessness' between baseline and the end of observation (fig. 1b) . In a few cases, 1 or more symptoms remained unchanged or deteriorated. The general effectiveness was rated as 'very good' or 'good' by the physicians for most of the patients (visit 2: 77.0%, visit 3: 91.6%). Even for the 9 patients with a disease duration of ≥ 15 years, a 'very good' or 'good' effectiveness was documented at the end of observation by the physician in 8 participants, and a satisfactory effectiveness in the remaining 1 patient.
Tolerability, Safety and Compliance
Treatment tolerability was reported by the physicians as 'very good' or 'good' for most of the patients (visit 2: 97.2%, visit 3: 99.3%) (table 3). Adverse events were reported for 3 patients, all at visit 2. In 1 case, mild tiredness was reported. This patient continued the study and recovered without a change in study medication.
A second patient developed tiredness but was suffering from a common cold at this time. In the third case, a patient with an anxiety disorder reported tiredness and insensitivity. These 2 patients discontinued the study, but recovered completely without further medical treatment.
Assessment of the compliance was 'very good' or 'good' in 95.3% of the patients at visit 2 and in 97.9% of the patients at visit 3.
Discussion
A diagnosis of nervous restlessness is often accompanied by difficult personal circumstances, such as the psychosocial problems reported by the majority of the patients in this study. This relationship between chronic stress and psychological problems has also been shown in the German Health Interview and Examination Survey for Adults (DEGS1), a German epidemiological study that confirms the importance of chronic stress as a health risk [21] . The ability to cope with stress (resilience) in addition to challenges of everyday life is dependent on several factors, such as personality, health, and social environment. The lower the resilience, the more likely are typical symptoms like inner restlessness, sleep disturbance, fear, and/or physical problems.
The results of this non-interventional study clearly show that resistance to stress significantly increases during treatment with the investigated passion flower extract. This is accompanied by a significant improvement of typical symptoms such as inner restlessness, fear, sleep disturbance, and exhaustion. These findings are consistent with previously reported calmative effects, anxiolytic properties, and positive impact on sleep observed in earlier studies and partly with different passion flower extracts [22] [23] [24] [25] .
Overall, both the psychological and the psychosomatic symptoms of the affected patients improved. This is also reflected by a significant increase in QoL. The mean EQ-VAS value (± standard deviation (SD)) in the German healthy population is reported as 77.1 (± 17.8) [26] . The QoL of our patient cohort was clearly negatively affected at the start of the study, with a mean EQ-VAS value of 47.9. During treatment, the value increased to a mean level of 75.0, which is within the reported normal range. This trend was also supported by a noticeable increase in the number of unaffected patients in the EQ-5D category 'anxiety/depression'.
In addition to the anxiolytic effects of passion flower mediated via the GABAergic system [6, 7, 27] , there is growing evidence that the antioxidant properties of the constituent flavonoids also contribute to the mechanism of action. As psychological stress conditions are associated with increased pro-oxidant and pro-inflammatory processes [28] , these antiradical effects are also of great relevance. In vitro experiments revealed that ethanolic extracts, such as the one used in this study, extinguish oxidative free radicals more effectively than aqueous extracts of passion flower. The highest antiradical effect was measured for isovitexin and orientin [29] , which are the 2 major flavonoids of the extract examined in this study [27] . Isovitexin has been identified in vitro as a neuroprotective agent against glutamate-induced cell damage [30] . Due to its antioxidant activity, orientin protects human erythrocytes in vitro from oxidative damage by attenuating oxidative stress; it protects antioxidative enzyme activities and preserves the integrity of the erythrocyte structure [31] . In an in vitro and in vivo study, antiinflammatory properties have been measured [32] . Of particular note, in an in vivo mouse model, orientin exerts antidepressantlike effects on mice, specifically by improving oxidative stress, neurotransmission, and neuroplasticity [33] .
Restoring maintenance of mental concentration is an important goal in treatment of nervous restlessness and related symptoms. This is critical for employed people and car drivers but also for the elderly because even mild cognitive impairment is associated with higher rates of falls in this group [34] . Cognitive capacity after intake of the passion flower extract used in this study has been analyzed previously in a clinical trial using EEG measurements and different cognitive tests. After a single drug administration of the maximum daily dose, there was no detectable difference in cognitive function compared to that after intake of placebo [11] . In the current study, just 3 patients reported transient tiredness, but without any confirmed relationship to the study medication. In most of the patients, symptoms such as lack of concentration, sleep disturbance and exhaustion improved during treatment, indicating a good mental performance also with prolonged use of the passion flower extract.
Drug dependence is not uncommon for calmative medications. Physiological dependence is, for example, a particularly wellknown side effect of benzodiazepines. Herbal medicines have, in general, the reputation of being without any addiction potential. In this non-interventional study, the potential psychological or physiological dependence on passion flower was addressed for the first time and both aspects are part of the used BDEPQ. A previous study investigating the validity and reliability of the BDEPQ revealed a cut-off value of 23 points as the most appropriate threshold for indicating drug dependence [20] . During the treatment period of 12 weeks in this study, the results of the BDEPQ were either equal to or below this dependence-defining threshold value (23 points) and were significantly reduced at the end of observation. In comparison, patients with a diagnosed (benzodiazepine) dependence have a reported BDEPQ value of ≥ 37.6 [19] . Furthermore, there was no evidence that patients increased their daily dose during the observational period. A very good tolerability and compliance assessment completed the positive safety profile of the treatment.
Limitations and Conclusion
This non-interventional study provided the opportunity to document the effect of the passion flower extract on stress resistance (resilience) and QoL under everyday conditions and not in a strictly controlled setting of a clinical trial. The limitation of this type of study is the lack of a control group. Studies of mental and emotional disorders are especially prone to placebo effects and, so, in the absence of a placebo-controlled group, such effects cannot be ruled out in this study. Due to the high risk of developing drug dependency during prolonged treatment with benzodiazepines, such an active control group was not considered. A double-blind, randomized controlled trial is required to confirm the results.
In conclusion, the investigated dried ethanolic extract of passion flower may increase the resilience and QoL of patients with nervous restlessness while reducing symptoms and exhibiting good tolerability and compliance.
